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(57)[ABSTRACT OF THE DISCLOSURE] 



[g^l [PURPOSE] 

?tr^^J±'CHiS'fbL-^i"V^7° At a normal temperature normal pressure, 
ciir;^;</;^Srj]q||^t^SU^.f;6^^M supply predetermined amount correctly, 
^filE^^t-i'^l&T'^, ^#co^ carrying out the heat retention of the process 

gas which is easy to liquefy, and provide the 
to easy gas transfer unit of desorption. 



mm 



[CONSTITUTION] 

The solenoid controlled valve 53 with a mass 
flowmeter which passes the gas of a prescribed 
mass flow rate while measuring a gaseous 
mass flow rate, the input block 10 and output 
block 11 which it each connects with the input 
control port and output port of the solenoid 
controlled valve 53 with a mass flowmeter 
Are provided. 

It is the gas transfer unit which supplies the gas 
which is easy to liquefy at a normal temperature 
normal pressure, comprised such that 
connection means to perform the desorption to 
the input block 10 and output block 11 of the 
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solenoid controlled valve 53 with a mass 
L^ i^Wi^Ul(D±.Jj'd^^Mf&\^tc flowmeter by the operation from upper direction, 
i^WMQi^^^^^^51^WA the heat-transfer member 1 which it contacts 
^Oi^^WS»fEmlff\l*tt^ from a downward direction to the solenoid 
#53(^{gjSL#t7fip^fi5^|$:c7:) controlled valve 53 with a mass flowmeter 
mt^Po^-t^o Are provided. 

It inserts the heat generation means 51 in the 
holding slot 6 which the upper direction of the 
heat-transfer member 1 opened up, it prevents 
liquefying of the gas which communicates the 
heat to the solenoid controlled valve 53 with a 
mass flowmeter, and is supplied. 




[#Wff*<7^$^ia] [CLAIMSl 

[ft^Jll] [CLAIM 1] 

^^^^ti^%i^<D^MiiMM^ A gas transfer unit, in which the flow control 
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valve with a mass flowmeter which passes the 
gas of a prescribed mass flow rate while 
measuring the mass flow rate of the gas 
supplied, the input block linked to the input 
control port of a flow control valve with a mass 
flowmeter, the output block linked to the output 
port of a flow control valve with a mass 
flowmeter 
Are provided. 

In the gas transfer unit which supplies the gas 
which is easy to liquefy at a normal temperature 
normal pressure, connection means by which 
the operation from upper direction performs the 
desorption to said input block and said output 
block of said flow control valve with a mass 
flowmeter, the heat-transfer member which 
prevents liquefying of the gas which 
communicates and supplies the heat which the 
heat generation means which the holding slot 
which upper direction opened up, and the 
contact surface which it contacts on the 
underside of said flow control valve with a mass 
flowmeter were formed, and were inserted in 
the holding slot generate to said flow control 
valve with a mass flowmeter via a contact 
surface, it has these. 



[CLAIM 2] 

A gas transfer unit, in which in the gas transfer 
unit which it describes in Claim 1 , said contact 
surface of said heat-transfer member has 
elastic means to energize said heat-transfer 
member in the direction which it contacts to the 
underside of said flow control valve with a mass 
flowmeter 
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umm] [CLAIM 3] 

If jJ<Jll^fc{±ft^JS2(cf5ic A gas transfer unit, in whicin in the gas transfer 

1-5;?f;^ttlngSf-*3V>T. ±1J unit which it describes in Claim 1 or Claim 2, it 

^'>^f^LfzWi2i^1^M^^l'. H has the 2nd holding slot which upper direction 

2^^m^^WA^tifcmB^^ opened up, it has the 2nd heat-transfer member 

'^'^^^ir^^^w\tiA:t)yo-y^ which prevents liquefying of the gas supplied by 

3?.fim)lBtH;^"/n-y^{C'(HiiLT communicating the heat which the heat 

iM^^ti6%W'(D-i0.it^p5it't generation means inserted in the 2nd holding 

-5^2fKf\§|5W^^ MIBA;'J7'n slot generate to said input block or said output 

y^Xltmtitiit}y'^y^(D(i^fj: block on the at least 1 side face of said input 

<th—:^(Dm^\^^i'^Zt^ block orsaid output block. 

immmm^mm] [detailed description of the 

INVENTION] 



[0001] [0001] 

mm±(Dm^'^m] [industrial application] 

This invention relates to the gas transfer unit 

^ffl^ti'5:^^tt^«Sg}c:^L, used with semiconductor fabrication machines 

^f^l-ip^fllcfi, and equipment etc., in more detail, vaporization 

<. SS[c*DV^T^§|5;0^bfi$r;?)P temperature is high, and it is related with the 

^^£V^t?^'ft;L-^i-V^v?i5'n— /i^ gas transfer unit which it supplies with high 

i^y^' (SiH2Cl2) ^ /^^lyit^yV accuracy, without making process gas, such as 

;^x>'(WF6 ) s ^yyit^^ (CI a dichloro silane (SiHaCb) which will be easy to 

F3 ) ^(Dy'u±7.:ff7^^i{^it^-^ liquefy if heat is not applied from the exterior in 

6Z.tfj:<, i^ltS{c:WlRi"5;^>. normal temperature, hexafluoride tungsten 

,^^'^m^Mi-^h<D-X:'h^, (WFe ), and chlorine trifluoride (CIF3 ), liquefy. 

[0002] [0002] 

[t¥5l$(7)Sff] [PRIOR ART] 

^^^M.^'^itM^^^'p(DB Conventionally, the silicon-oxide thin film by 

l^^tLXs %^f^f^^tifzMit which gaseous-phase film-forming was carried 



5/11/2005 



6/32 Copyright (C) 2005 The Thomson Corporation. 



JP7-286720-A TMQIVlSQiM 



M^M^^A^^^^^tiX\^^^o 'f)^ out is used abundantly as insulation film in a 

75^5^jt^^^(Z)Mta^BI(i. semiconductor integrated circuit. 

f^fi^W ^{^MW^tifc^^^^Ai As for gaseous-phase film-forming of this silicon 

it^M^f^^^'li:l^X^fo(DA'^ oxide etc., it is common to carry out by the 

^ii'Cfc^o 't(Dfcisb(D^^^^$; chemical-vapor-deposition forming method on 

^iLTfi, M^i^^/iyyly (Si the wafer positioned in the film-forming tank. 

H4 )(D2:ofj:'^i[^'^J±'X:%i^l: As a silicon supply source for that, at a normal 
fc'6t)C^{^;0^'9T*^£<^ v^^n— temperature normal pressure like a monosilane 

iyyy(DX,o^.i:. '^W^fl.Xiiti^ {SMa ), for example not only in what is a gas, 

itL^'t\/^h(Di^^<i^F^:^tiX many things which are easy to liquefy are also 

^^"^o used at a normal temperature normal pressure 

like a dichloro silane. 

[0003] [0003] 

iyi!^u—jUiyyiy'^o:>i^itL^i' When supplying the process gas which is easy 
l^yu•ty^.;^;';^^#t|^-f to liquefy, such as a dichloro silane, it is 

7'pir^;y';^c7)fit^^yi/— fs-^^j^^ necessary to heat gas lines, such as a 

r^l±/]^V^, IBW^ P — n high-pressure bomb which is the supply root of 

yh^-'y^(D:ff^y^yi:MWii~ process gas, piping, and a mass flow controller. 

5^<t/5^i^^gi:/c^5o ^(DM^lt, The reason for that is that, if a dichloro silane 

:ff:^y'^yo:>y^^Xiyi^t2-'/\^>' liquefies in the middle of a gas line, since a flow 

y>':i^^it't^t. »S4f+S'J;^^IE measurement cannot carry out correctly, the 

M^^^jx.^j:^^fcisbRf:L-"^-ry^'^ supply capacity to a reaction chamber becomes 

^(Di^^^:ff7.Mt^^^^EMtfj:^. inaccurate, it is because capability of the 

Mi^$ttS^^fls:^^lH]g§^(Z) semiconductor integrated circuit manufactured 

^^m^WAi-^^^hXh^o ^fc. is worsened. 

M{kt/cv/^p— yi/>^^V^;i^R Moreover, the problem which it blocks the thin 

l»fcfilt#»fES$y^Sp#c^7iiPf^Sr tube of a flow control valve with a mass 

t^~^(b'^X0'^^MBir6?^Mh flowmeter, and shortens a durability also has 

foSo v^^p— /i^v'^V^fDT'nir the liquefied dichloro silane etc, 

:^:ff^y^(Di^it^\^J5lt'i'Zfcfy, "i^ In order to prevent liquefying of process gas, 

Mo:f:ff7.m"i^^^WXii. I^Jx-fl such as a dichloro silane, for example, it lets 

MTiiZTjk-tXolc, X— y^(7:)t— heater 51 of a tape-form, follow the both sides 

^51^iS^, :ff:^'^52, 5 of the gas line comprised by piping, a joint, gas 

4i6^XfKM^{kM$iHMM^53 valves 52 and 54, and solenoid-controlled-valve 

^\:LX^Mf^^ti6:^^^y^l^(DWi 53 grade with a mass flowmeter as shown in 
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M\^f^io'\t. |§^^<>'K56-e|§ FIG. 7 in the gas transfer unit of the past. 
^i"-5wi:(c:J;i9. i^-^^—ji^-yy By fixing in the binding band 56, it was carrying 
y^^^%i\lU&liX±l^^J:^Xoi^ out the heat retention so that a dichloro silane 
M^Mi&LX^^fZo etc. might become more than vaporization 

temperature. 



[0004] 



[0004] 



2, 54, m^isxx^nmmmm-f 
xh^fzo 



[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

However, there were the following problems in a 
heat retention of the gas transfer unit of said 
past. 

As shown in FIG. 7, the gas transfer unit 
comprises solenoid-controlled-valve 53 grades 
with two or more gas valves 52 and 54, a joint, 
and a mass flowmeter from which a shape 
differs, and a step is in a figure. 
On the other hand, heater 51 of a tape-form 
tends to produce a disconnection of a core line, 
and a durability will become short if construction 
which was particularly bent right-angled or 
acute-angle is carried out, depend. 
Skill was required, in order to make it contact to 
the surface of gas valves 52 and 54, a joint, and 
the solenoid controlled valve 53 with a mass 
flowmeter equally and to fix to it. 



[0005] 

;t/-^#52. 54. m^is^xf 



[0005] 

Particularly gas valves 52 and 54, a joint, and 
the solenoid controlled valve 53 with a mass 
flowmeter each differ in the thickness of an 
outer wall etc. 

And although the process gas to supply does 
not liquefy, if the temperature may vary a lot, 
measurement of the mass flow rate of the 
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tmW^iEmtf£^.^mi$M^^ solenoid controlled valve 53 with a mass 
ypir;^t^^i^§^4-x.?)/cft. flowmeter will become inaccurate, since it has a 
ypir;^;tf;^(i-C#§y'dtt-":£fi bad influence on a semiconductor manufacture 
SdnyhD— process, it is necessary to control process gas 
do/cft). X— y^^cDt— ^5lSr to a constant temperature as much as possible. 
V^;0^J:9t-:fei9{^tttLff:*^':^#5 For this reason, about whether for it to carry out 
2, 54, Wt^to^UWM'^Mfiit the heat retention of the process gas which will 
ll]^#53f^^iiig[1-5r^{tL^ pass through the inside of gas valves 52 and 
't\^^yu't:^:ff7.^i^—\cM1^M 54, a joint, and the solenoid controlled valve 53 
ULXWit^p5±'C^^A^c^h^ with a mass flowmeter if heater 51 of a 
Tfi.ftll#(DS^(c<fe#LT tape-form is and is attached such and which is 
V^Tto L:^^L, V^^(Dy^—y"'^(D easy to liquefy uniformly, and to be able to 
^5l^fflv^5;^&i:1±^ {^H prevent liquefying, it was dependent on 
#co^^}c^;fa^tiTV^5/cfe> experience of an operator. 

However, by the method of using heater 51 of 
S^y/5'^^C;0^'^'Cfeo7to ClcD the tape-form of the past, since experience of 
tcbb^'r—y'^CDh—^ 51^^^ an operator was entrusted, the degree 
Hiifc'W.i^^(D±^WrWiU'^Mo nonuniformity of isothermal which the part 
<i:o^£M^^ii^^^tLX\j^tio which heat does not reach produces tended to 

arise. 

For this reason, it needed measures which 
attached heater 51 of a tape-form and which 
cover an it top with a heat insulating material 
further. 

[0006] [00061 

rc7:)7tfe, RS»iC*lt{^fl;^#5 For this reason, to exchange for the 
3^(D?^l^y"'f-l^:^(Dfzisb^^i' maintenance of solenoid-controlled-valve 53 
5^^t::(i, W^W-^t"— grade with a mass flowmeter, it is necessary to 
<D}:i—^51^\^^'h\^^'lb^^^^'^^ remove a heat insulating material and heater 51 
^t>h^, ^i^i^Ml^W^f^'^W of a tape-form one by one. 

^^i^Mi^'y^±:^(DWW}^ It requires several hours for clearing work, it had 
lR]±c7)Pt^i:/£oTV^/Co become the failure of an operation-rate 

Kli)icHtf^ffl;i^#53(i:y';^^ improvement of a semiconductor manufacture 
^y^'Cli?^:y'r'f':^::^M&^^^M process. 

i^^p"pTfcSr<}:;^^bPp^M;6^;^^ In the gas line, since particularly the solenoid 
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t^^tio ^tc. :tf:^y^y^]S.lz. controlled valves 53 with a mass flowmeter 

fis i^(D':/^±:^:^:^(D^7sy4y were components with high maintenance 

^(7)ft!l£D^^;0^^^LTl^5(7) frequency, its problem was large. 

;6^Wii"Cfc'9f^||T^ir;^;i>J:< Moreover, usually it was crowded with the 

^J:\/^:it:f)^hs ^\^Wr1I^M(^^^^ gas-line other devices of other process gas 

;i^11*TJI^'Cfeofco if around the gas line, and particularly desorption 

1l^M<^W.^^:^^^E^^c^^'C^ of a heat insulating material was very 

^j:^^tcl^,^iM^^(Dy'x2±7s^ii^ complicated from operation access not being 

i)-mtLx^^mi^mmT,mm^ good. 

I^S^-^x.5^^;^^feo/Co Furthermore, since how to cover a heat 

insulating material was correctly 
unreproducible, there was a case where the 
process conditions after maintenance varied 
and it had a bad influence on a semiconductor 
production process. 

[0007] [0007] 

^^mit. ±m^^^^Wr(Df^m This invention solves the problem of the 

.'^^?r^?^LT. ^M^i±'Cf4^K above-mentioned prior art, it is the gas transfer 

^bL'^1"V^ynir;?^s:^;^^^]PBL unit which can be supplied predetermined 

T— ^£S(wf:^£L/ce>5^^^ amount correctly, heating the process gas 

HE5ft(c#t|^'C#5:^/'^#t|&S which is easy to liquefy at a normal temperature 
g'CfcoT. 7^^y^(7)t— normal pressure, and retain heating to a 

^^'9^i~^<?r^.f<§^(^WS»iC constant temperature, comprised such that it 

M^fHMmM^ii^^O^^t^^^^ aims at providing the gas transfer unit made 

'X:\ f)^^, :ff:^y4y^(D^K.H without basing an exact reproduction of the 

ii1i'iko:)U&^i^(DAEWJ:^^7i^^ temperature conditions after the installation to a 

j^ll#c7)g^^{;iJ:^-f {ci'^tg gas line on experience of an operator etc. 

^J::ff^Wic^^&W^^^'t^^t^ possible [ desorption of a flow control valve with 

B ^t't^o a mass flowmeter ] easily, without removing the 

heater of a tape-form etc. 

[0008] [0008] 



i^m^i'^fcisb<D^m] [MEANS TO SOLVE THE PROBLEM] 

^(D @ ff^^Mf^'t^tzbbl^^ In order to attain this objective, the gas transfer 
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unit of this invention has the input block which it 
connects with the input control port of the flow 
control valve with a mass flowmeter which 
passes the gas of a prescribed mass flow rate, 
and a flow control valve with a mass flowmeter 
while measuring the mass flow rate of the gas 
supplied, and an output block linked to the 
output port of a flow control valve with a mass 
flowmeter. 

It is the gas transfer unit which supplies the gas 
which is easy to liquefy at a normal temperature 
normal pressure, comprised such that 
connection means by which the operation from 
upper direction performs the desorption to said 
input block and said output block of said flow 
control valve with a mass flowmeter, the holding 
slot which upper direction opened up, and the 
contact surface which it contacts on the 
underside of said flow control valve with a mass 
flowmeter are formed, it has composition 
characterized by having the heat-transfer 
member which prevents liquefying of the gas 
which communicates the heat which the heat 
generation means inserted in the holding slot 
generate to said flow control valve with a mass 
flowmeter via a contact surface, and is supplied. 



[0009] 



[0009] 

Moreover, the flow control valve with a mass 
flowmeter of the gas transfer unit of this 
invention has elastic means to energize said 
heat-transfer member in the direction which 
said contact surface of said heat-transfer 
member contacts to the underside of said flow 
control valve with a mass flowmeter. 
It has the above-mentioned composition 
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characterized by the above-mentioned. 
IVIoreover, the flow control valve with a mass 
flowmeter of the gas transfer unit of this 
invention has the 2nd holding slot which upper 
direction opened up, it has the 2nd heat-transfer 
member which prevents liquefying of the gas 
supplied by communicating the heat which the 
heat generation means inserted in the 2nd 
holding slot generate to said input block or said 
output block on the at least 1 side face of said 
input block or said output block. 
It has the above-mentioned composition 
characterized by the above-mentioned. 



[0010] 



[0010] 



[OPERATION] 

In the gas transfer unit of this invention which is 
made up of the above-mentioned composition, 
it supplies the gas which is easy to liquefy at the 
normal temperature normal pressure of a 
predetermined amount, measuring a mass flow 
rate by a flow control valve with a mass 
flowmeter. 

Here, the heat-transfer member provided under 
the flow control valve with a mass flowmeter 
prevents liquefying of the gas which 
communicates heat to a flow control valve with 
a mass flowmeter, and supplies the heat from 
heat generation means to maintain to the 
holding slot which upper direction opened up to 
it through a contact surface. 
Moreover, the flow control valve with a mass 
flowmeter is attached to an input block and an 
output block through connection means by the 
operation from upper direction. 
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Moreover, in the gas transfer unit of this 
invention, elastic means press the contact 
surface of a heat-transfer member on the 
underside of a flow control valve with a mass 
flowmeter. It has improved heat-transfer 
effectiveness. 

Moreover, in the gas transfer unit of this 
invention, a 2nd heat-transfer member 
communicates the heat of the heat generation 
means inserted in a 2nd holding slot to an Input 
block or an output block, it prevents liquefying of 
the gas to supply. 



[0011] 

immm] 

m m -Q-hhi^T. tit^^g » d o V ^ 

^10;i^ra$;}^-CV^?)o A;'3yp 
■>^io<D±®(^fl. A;^ilSr^#5 
4 *J J: t>v N° - # 5 5 ^ ^ IS $ tb 

^^'k\^x\AMny^\\m^m. 



[0011] 

[EXAMPLES] 

Hereafter, it demonstrates in detail the gas 
transfer unit which is one Example which 
materialized this Invention, seeing drawing. 
A conceptual diagram shows the whole gas 
transfer unit composition to FIG. 1, the 
perspective diagram Is shown in FIG. 2. 
The input block 10 is attached to the input 
control port of the solenoid controlled valve 53 
with a mass flowmeter which is a flow control 
valve with a mass flowmeter through the 
attachment block 24. 

The input shut-off valve 54 and the purge valve 
55 are attached to the upperside of an input 
block 10. 

The output block 11 is attached to the output 
port of the solenoid controlled valve 53 with a 
mass flowmeter through the attachment block 
25. 

The output shut-off valve 56 is attached to the 
upperside of an output block 11 . 
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[0012] 

54(7)A;':i4^-h(c^^-r5,iiii 

J; t>VN° - 5 5 (7) A ;'3 ^- h 
Sici-5iiiigg26^;6S#^$n 
TV^So jfiiiS&20«. T'pir;^;^/ 
>^ ( ^ :i "C D — i/ 7 >• F ^ 

-r 5 ) ^ ( C il ii L T V ^ 5 c 

lO^ltBf^tciglg-f-^^if^D 
5/ ^ 1 2 6 {cff^^ tbfciiii 



[0012] 

The communication patli 20 linl<ed to the input 
control port of the Input shut-off valve 54, the 
communication path 19 which connects the 
output port of the input shut-off valve 54, the 
input control port of the solenoid controlled 
valve 53 with a mass flowmeter, and the output 
port of a purge valve 55 through the 
communication path of the attachment block 24, 
and the communication path 26 linked to the 
input control port of a purge valve 55 are 
pierced by the input block 10. 
It connects the communication path 20 to the 
supply source of process gas (here, it considers 
it as the dichloro silane F). 
Moreover, the communication path 26 connects 
the input block 10 to the nitrogen gas supply 
source for a purge through the communication 
path formed in the crossing block 126 which it 
connects across boundaries. 



[0013] 

ai;ti7-n->^ii{c:(4. mMm^ 



[0013] 

The communication path 16 linked to the output 
port of the output shut-off valve 56 and the 
communication path 18 which connects the 
input control port of the output shut-off valve 56 
and the output port of the solenoid controlled 
valve 53 with a mass flowmeter through the 
communication path of the attachment block 25 
are pierced by the output block 1 1 . 
It connects the communication path 16 at the 
supply destination which uses the dichloro 
silane F in a semiconductor process. 
The solenoid controlled valve 53 with a mass 
flowmeter is a solenoid controlled valve with a 
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^54, v^#55joJ:t/ttl;^^ mass flowmeter of the public knowledge which 
P3#56(i, ^ti-€tL, A;^4^— h has a mass-flowmeter part and a 
(tttS;^^— hi^j£iiXMl*fr-f solenoid-controlled-valve part. 
2)^T;^'-^u — h#T:fe6o Kft Moreover, the input shut-off valve 54, a purge 
j)iCmlt{^*fl;^#53, AJlMM^ valve 55, and the output shut-off valve 56 are air 
54, /^^v/#55ioJ;t/(±i;'j^^ operation valves which respectively connect or 
#56(1, M^L^^l^/'^^yh^^y interrupt an input control port and an output 
{MUm^ti^o port. 

The solenoid controlled valve 53 with a mass 
flowmeter, the input shut-off valve 54, a purge 
valve 55, and the output shut-off valve 56 are 
controlled by the controller which it does not 
illustrate. 

[0014] [0014] 

-bte.coM;g;tll^^W't"5^IIM In the gas transfer unit of this Example which 
M(D:ff7s^l^^'^^'X:it, m2C0M has the above-mentioned conceptual 
^M.I^(^^i"ct5(^N WfiSitilfi^ composition, as shown in the perspective 
^^#53, A;^§ilB#54, diagram of FIG. 2, the solenoid controlled valve 
v^#5 5. 4octI/tti:;^Mr^#56 53 with a mass flowmeter, the input shut-off 
{1, Ztih^H^ir^AJ'J'f^y^ valve 54, the purge valve 55, and the output 
10^ lii:ljytiy^ll^^i^yuy shut-off valve 56 are arranged on base 27 
^24, 25^:^^LTS•^27±^;l|a through the input block 10 which attaches 
g$;^Tl^5o ^i^y'^y^24, 2 these, an output block 11, and the attachment 
5{i. ±m\^^nhtitM^^-'y blocks 24 and 25. 

22. 22KXy)Xt^y^'^v^\^. tb The attachment blocks 24 and 25 are attached 
1iy^xiy^\\\z.W)¥i\^hf\.X\^ to the input block 10 and the output block 11 by 
So ^{^^-v/22, 22^±;^/i>b:^ the fixing screws 22 and 22 provided in the 

^!jrLK^^/'^'^A:^ix>^^^Tj^ upperside. 

fti~5^(ir{-cfc'9. WSi)iCfif+# It operates fixing screws 22 and 22 by the screw 
fl;^#53^^|^y'n.y^24, 25 driver, a hexagonal wrench, etc. from upper 
^}i7\t}y''^v^\Q^ )^t}zfny^ direction, it can desorb the solenoid controlled 
llt^B5i^i*5^ird^'T:#5o valve 53 with a mass flowmeter to an input 

block 10 and an output block 11 the whole 

attachment block 24,25. 
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[0015] [0015] 

■ttT, WSi5f£*H-#fl;^#53 And the lower part of the solenoid controlled 
(DTW^Iiti^1^.ytiy^l-^>M^ valve 53 with a mass flowmeter is equipped with 
bn-CV^5o B^.yoy^nt. m the heat-transfer block 1. 
f5^»t^CDffi^^$^W(0■!J;t{i•Ty^^: Heat-transfer block 1, is the member of a 
XltTji^^-B-^^) X'i^h^fz^^ rectangular parallelepiped shape roughly, made 
W.^i$f^'^(O^UX-h'0. WJ±^< from thermally conductive high materials (for 
^'•2<DH^:^\zX'0W&MMtiH example, an aluminum or an aluminum 
MM^53<DTm^W!£^tiX\^^ containing alloy etc.). 

-So t.fz^ Atjy'^y^lORXlUi The underside of the solenoid controlled valve 
tl^oy^lKDm^liatsWii^B 53 with a mass flowmeter presses by the 
y' p .y^S^i^-t-v'jhto^n'CV^^o biasing force of the press spring 2. 
W\B^.':^'ti-y^3lit, -fR^-foy^ Moreover, the subheat-transfer block 3 is 
lt\pl^<D^W(^X'OMf}Z^titz screwed shut by the side face of an input block 
mW.:)ji^M^(DMXh^^ {e 10 and an output block 11. 
By"0'yi^ltWlB^y"^yi^3tlz The subheat-transfer block 3 is the member of 
its U^MG. 7A^l[^fi^^fiXio the abbreviation rectangular parallelepiped 
Hz.r-'-zf^Oh— shape formed of the raw material similar to the 
i5'51^|^j^tTV^'5o y'-y'^O heat-transfer block 1. 

t-^SHt.P^m^M^M^W Holding slots 6 and 7 are formed in the 
mLtz^ik(Dm^^M:Xh^X . heat-transfer block 1 and the subheat-transfer 
BBy'^y^lAUWl^By^y^ block 3, it maintains heater 51 of a tape-form to 
3(OW:nm&s 7(c-f*}t$tLoo. holding slots 6 and 7. 

:ff^m^^m(Dmm\^m^^n Heater 51 of a tape-form is the beltlike heat 
TV^-So Il2i:i^f generation instrument which passed through 

^"h, X— 7°^^(7)b:— :$'51^^i9 the heating wire inside, comprised such that it 
^bfc^il^lKl6{C;^i-o arranges around the gas transfer unit, being 

maintained in the holding slots 6 and 7 of the 
heat-transfer block 1 and the subheat-transfer 
block 3. 

From the gas transfer unit shown in FIG. 2, the 
state where it removed heater 51 of a tape-form 
is shown in FIG. 6. 

[0016] [0016] 

{Ei!\7'o2/^l{^ov^Tll3?r# With reference to FIG. 3, it demonstrates the 
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mLxmn-r^o msn^ heat-transfer block 1. 

^^pi^g^^^^Wfiftitfiff ftllK# FIG. 3 removes the solenoid controlled valve 53 
53^MHzf^y^24^ 25^^ with a mass flowmeter from a gas transfer unit 

'r-y'-^o^h-^SlhW^ the whole attachment block 24,25, it is sectional 

^o/L^^c7)l^®|gl'Cfo5o drawing in the state where it also removed 

yp:y^l(D±Sf4. W*»i£4lf heater 51 of a tape-form. 

{^ll^#53(cT;^^^b^te1"2) The upperside of the heat-transfer block 1 is the 

^^4®4(i:7'c^oTV^5o fH^ypy contact surface 4 which it contacts from a 

^l(DT^\^it. ^-^27 t<Df^iiZ downward direction to the solenoid controlled 

nj±y<^-2^mWir^i^1^^5^ valve 53 with a mass flowmeter. 

5;^^^(t^tLTi/^^o ^M^4(D^ The clamping parts 5 and 5 which clamp the 

t^i^R|55, 5i:t@^i"5fiS(^yir press spring 2 between bases 27 are provided 

^8^ 8:imnhti. yir^S, in the underside of the heat-transfer block 1. 

}^r|55, dt^MMLXMM'KSl , Recesses 8 and 8 are provided in the position 

31;5^^1x^ixTV^5o which is equivalent the clamping parts 5 and 5 

27(7), !jir;^8, 8&t/tti^^5. 5 of a contact surface 4, it penetrates recesses 8 

t^UMi'^iiLWii^it, ^HJ128, and 8 and the clamping parts 5 and 5, and 

28/5^^lS^ixTV^5o ^HK2 through holes 31 and 31 are pierced. 

8, 28(c:}4. Rtt?F^t^(Diai4. On the other hand, attachment holes 28 and 28 

14;5^@;^LT^'9{\l"tt^tL5o ^ are pierced by the position which is equivalent 

ttl4, 14o:)±^lcit. ^-i>'K3 recesses 8 and 8 and the clamping parts 5 and 

0. 30^^^±^f)^^Mf&^tiX\^^ 5ofbase27. 

So struts 14 and 14 of a cylinder shape are fixed 

and attached to attachment holes 28 and 28. 
Screw holes 30 and 30 are formed in the upper 
end of struts 14 and 14 from upper direction. 

[0017] [0017] 

^Sl4. 14(D^'i^X^^pL±^fj: It is covering to struts 14 and 14 about the press 

P^f5^^-^5ffi±/'^^-2, 2^^ springs 2 and 2 which have a major internal 

ttl4, 14^:1/0^^'^:, WJ±^<^-2, diameter a little from the outer diameter of struts 

2(?^±i^m^^^5^ 5tc:^^-r 14 and 14, it attaches the heat-transfer block 1 

i^W^.y^^^y^l^W^H^f so that the upper end of the press springs 2 and 

So ^LT. {EiJ\:7'ny^l^T;^ 2 may fit in the clamping parts 5 and 5. 

{c:|^J±Loo, IMS, 15 And it screws bolts 9 and 9 to screw holes 30 

^^i^Loo/}^yuh9, 9^^-v//v: and 30, having spacers 15 and 15, pressing the 
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30. 30{C!fei#t"5<, :i(Dt^Wi± heat-transfer block 1 below. 

/^^>2, 2{i, j^jt§P5. 5i:S-^2 At this time, the press springs 2 and 2 are 

7i:(7)FH^tc^j#$tL-5o ■?:LT. -fe clamped between the clamping parts 5 and 5 

my^y^^m^ W1±^<^^2^ 2tCct and base 27. 

'9±;^}C|R]{-t'f ^t^^tioo, y And the heat-transfer block 1 being energized 

±7.8, 8(7) JSStJj;^^— 1^15, 1 towards upper direction with the press springs 2 

5{c^igLTff ±tTi/^5o ^(7)^:'^ and 2, the base of recesses 8 and 8 contacted 

MX'lt, BWi'yoy^l(D^^^4 to spacers 15 and 15, and has suspended it. 

^±.:fJ^f)^h^^Ti'^t, WBE^'^^- in this state, if the contact surface 4 of the 

2, 2(DWtlli^ijiLX, i^ll^.zfo'y heat-transfer block 1 is pressed down from 

^\\-tyiJ\z.^Wi-t^o -^"C, 5 upper direction, it will resist the elastic texture of 

ttl4, l4\:LX.^^'jj\^(DitLW'f the press springs 2 and 2, the heat-transfer 

WV5±^tiX\/^ho block 1 transfers below. 

Here, the dislocation of lateral direction is 
prevented with struts 14 and 14. 

[0018] [0018] 

^A\z.7r^-tX.b\zMi'^^-'^y22, 22 If the solenoid controlled valve 53 with a mass 

^c:J;'9Hft»{ESf+{^^^^#53?r flowmeter is attached with fixing screws 22 and 

^'9Mtj-Si:. }f JEE^-<^-2(Dft^ 22 as shown in FIG. 4, the contact surface 4 of 

\^X,^^^y'r:iy^l(D^fkM4t^ the heat-transfer block 1 will be pressed by the 

Kl»{Eif+'f^SSS#53cDTffi underside of the solenoid controlled valve 53 

{-JfJI^titr^-t'So ia4T'fi# with a mass flowmeter by the biasing of the 

]±.^<:^^2i)m2(r>'^MM^=?^ press spring 2, and it will contact. 

hXio^, fSfiyp^/^l^Wiwit The press spring 2 has shrunk in FIG. 4 a little 

SltMfl;S^#53{::|n]tt'CM^t from the state of FIG. 3, he can understand 

TV^5r<b75^MT?^5o ■fsfi^D pointing the heat-transfer block 1 to the 

y'^l(DM^\z.\-i, I2I6}CE'5J:9 solenoid controlled valve 53 with a mass 

\^}i1i\Lmfi^^fi^Ui^M^t^Wt flowmeter, and energizing it. 

ft^ixTi/^-6o -(^i^ftetcKl, ± The holding slot 6 opened up so that it may see 
;^/5^bcoj^f^-ex— 7°^(7)t— in FIG. 6 is provided in the side face of the 

51^#AL^'9^i-ri;i^-et heat-transfer block 1. 

^„ %^MQ\'ts B^Wcf^y^Wz. In a holding slot 6, it can insert and remove 

±Mt^h'^^MMlL^M\.XM'P%\^ heater 51 of a tape-form by the operation from 

fz.-h(DXhX.<. ^fz. mm\^^^ upper direction. 

(DUU'^1^^LXMf^Ltzh(DX What performed and formed cutting in the 
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heat-transfer block 1 from the upperside may be 
sufficient as a holding slot 6, moreover, what 
joined and formed the wall-like member in side 
face is possible. 



[0019] 



yn:y^lO. tfi;^^ ny^l 1 (^^^ 



[0019] 

Next, it demonstrates the subheat-transfer 
block 3. 

A total of four subheat-transfer blocks 3 is 
respectively attached to the both side surface of 
an input block 10 and an output block 11. 
However, four subheat-transfer blocks 3 are 
made into the shape joined with the position 
attached. 

The holding slot 7 similar to the holding slot 6 of 
the heat-transfer block 1 is provided in the side 
face of each subheat-transfer block 3, it is 
arranged so that heater 51 of a tape-form can 
be inserted and removed by the operation from 
upper direction. 

And hole 13 is pierced by the amount of [ of a 

holding slot 7 / 12 ] wall part. 

The subheat-transfer block 3 is screwed shut by 

an input block 10 and the output block 11 by 

operation of the screw driver from lateral 

direction etc., depend. 

It is for letting the screw driver pass. 



[0020] 



[0020] 

Next, it demonstrates an effect of the gas 
transfer unit which has the above-mentioned 
composition. 

It demonstrates an effect of introduction and the 
whole gas transfer unit. 

When you supply the dichloro silane F to the 
production process of a semiconductor, let the 
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ctt/ffi;^§lf^#56^^i:t. solenoid controlled valve 53 with a mass 

v^#55^PBC5o ^cot^, flowmeter, the input shut-off valve 54, and the 

^6Xo\^Wi^^titziyi^t2^ju output shut-off valve 56 be open, it closes a 

iyy^Flit, Atiy'^y^lOoyM purge valve 55. 

iiS&20, Xt]MfS^54, Atjy At this time, the dichloro silanes F supplied so 

P:y^lOc7:>iliiS&19. ^{^ypy that it might see in FIG. 1 are the 

^24cDjiiiiS§, WMMM^fi'iM communication path of the communication path 

^#53, n:y^25c7)jSii 20 of an input block 10, the input shut-off valve 

ttl;^yP:y^ll(7:>jSiiS^18, 54, the communication path 19 of an input block 

t±);^^^#56, -iLXtatiy^y 10, the communication path of the attachment 

^1 lc7)igiiS§16^^SLTtt^^ block 24, the solenoid controlled valve 53 with a 

3t^|o];0^9o ^<^t^^ R4i)i£fi mass flowmeter, and the attachment block 25, 

l+f1*^^#53(::J:^Kft»iEfi$: the communication path 18 of an output block 

S'J^UI^Si"5^(!r;5^T:#'5o 11, and the output shut-off valve 56, and it goes 

to a supply destination via the communication 
path 16 of an output block 11. 
At this time, it can measure a mass flow rate 
with the solenoid controlled valve 53 with a 
mass flowmeter, and can adjust. 

[0021] [0021] 

^tc, iyi^vi—/Ui/y>F(D^^^ Next, when stopping supply of the dichloro 

At}W^^54 silane F, it closes the input shut-off valve 54, 

^PflCTi/^n— /U^>^:xF(Dj)iC and interrupts the flow of the dichloro silane R 
ti^i&^'f'^o •?:LT. -/^"^ And it opens a purge valve 55 and introduces 

55^f^\/^X^^py^^^^M^^ the nitrogen gasfora purge from a nitrogen gas 

^^—i^^'^^:ff^^^A^^o ^ supply source. 

0Dtt^M'^AtiHMM^53lit At this time, it considers the solenoid controlled 

±^tir^o ^ti{^^^.Wi^^ti valve 53 with a mass flowmeter as full open. 

tz'^^:ff ^Wry'^y 1^126 Thereby, the supplied nitrogen gas is the 

oyMM^26, v^#55. At) communication path of the communication path 

yp^y^lOcDJiiiSgig, ^H^ti 26 of the crossing block 126, a purge valve 55, 

y^24(DMM^. Kl»itiWt{\t* the communication path 19 of an input block 10, 

fl;^^#53, lfe#:/n:y^25(D]ii the communication path of the attachment block 

/±l;^yp:y^ll60iiiiS^l 24, the solenoid controlled valve 53 with a mass 

8^mt}mm^56^^LXm:t]-f flowmeter,, and the attachment block 25, the 
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py^llcDigiiSgie^SfiLT communication path 18 of an output block 11, 

W%7^^\^^^0o ^^LTKSiJiC and the output shut-off valve 56, and it goes to 

fil+{i*^^#53^{^?^^i"2)v^ an exhaust type via the communication path 16 

i^ti—jwyy>^F^mtiiLX^B of an output block 11. 

;y'^"C5t±Ii"2)o ^LT. In this way, it discharges the dichloro silane F 

PhII^^^— >^#55^P^CT^^c7) which remains in solenoid-controlled-valve 53 

iSriEA^ih^^o grade with a mass flowmeter, and fills with 

nitrogen gas. 

And it closes the predetermined time of after 
purge valve 55, and stops inflow of nitrogen. 

[0022] [0022] 

^^:;^>.^^Ai~5 S 6tlfi2ofe There are two objectives which introduce 

So lofi, WS»fcfit+#ll^# nitrogen gas. 

53F^tCv^^p— ;u>^^>^F^;i:HvF If one lets the dichloro silane F stagnate in the 

WM^^'^^tBt^^t^^^LX solenoid controlled valve 53 with a mass 

MMiikMcotj-UW^lEW.i^^l^ flowmeter for a long time, a jamming will occur 

<DX\ ^ti^Pjitir^tci^Xh and measurement of a mass flow rate will 

So hol^(D g 6^f±, Hfi»icfiff become inaccurate, depend. 

HMM^53(D^^^(D;^y'ri' It is for preventing it. 

y^i^^^ffo^i^s iy^t2—/u When the another objective performs 

yyyF^i^M.LX io<,:itXh maintenance operation of exchange of the 

So solenoid controlled valve 53 with a mass 

flowmeter etc., it is scavenging the dichloro 

silane F. 

[0023] [0023] 

llk\^,:^^y^W^^BUi^i^i^^iSiB Next, it demonstrates an effect of the 

^^ny^l^tJ^g!j{5WSiyn:y^3c7) heat-transfer block 1 and the subheat-transfer 

f^ffl{c:ov^Tl5iP>^'t-So fei^:7'n block 3 in a gas transfer unit. 

y^lRX/W\i^^y^y^3Umti The heat-transfer block 1 and the 

<D^o{ci^^MG. 7i^x— y^^cD subheat-transfer block 3 arrange and use 

t-^51^ia^Lrf^ffl-rSo heater 51 of a tape-form for holding slots 6 and 

^l^^ni^Sf-x— :7':l;^(7)t:— ^5 7 as mentioned above. 

l^SS^L/ct^S^±;b";6^^E/c The figure which looked at the state where it 

|Ij5tc:7r:i"e ^i^^^^^Wi^ arranged heater 51 of a tape-form, from upper 
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v/^^n— /ixv/5:/F^»itLTV^'5<t direction is shown in a gas transfer unit at FIG. 

^\^.7—^i^(D^~-^bl(DmM 5. 

^(ciiftLXv^j.— ywiJi^^^^ If it supplies electricity to the heating wire of 
^(OW-At-i^^.-f^y^l^ heater 51 of a tape-form and a Joule heat is 
:^LTWS»f£filt{^S^#53(c: generated while passing the dichloro silane F to 
{Eii^ti. t.fz. giJfEfi^'Pi'i^a the gas transfer unit, the heat will be 
^it\^XXtiy^y'!71Q, mtiy communicated to the solenoid controlled valve 
Py^lltd'ISji^tL-So 53 with a mass flowmeter through the 
SS»iEmff#fl;^#53^(D[^ heat-transfer block 1, moreover, it is 
U(DU^t^^-:yi7rj—jui^y:yF(D communicated to an input block 10 and an 
W;^U&U±{^mW^ti. output block 11 through the subheat-transfer 
#tl&gE[^-X;v?^ci-/u->7>'F blocks. 

-A^^iti~^:Lti^X'OM'^ (D^M: In this way, the temperature inside 
a-ti^^^ir^<D-A>^Jj±:^ti^^ solenoid-controlled-valve 53 grade with a mass 

flowmeter is maintained more than the setting 
point of the dichloro silane F, when the dichloro 
silane F liquefies within a gas transfer unit, it is 
prevented that various fault occurs. 

[0024] [0024] 

rr-C. fSfft^Dy^i^r/giJlKfi Here, the heat-transfer block 1 and the 

y'uy^Stmx.li-lT^i'^Xi-i.T/U subheat-transfer block 3 are made from the 

^^^(D^^^j:W:^^^i^o:>^\^^U aluminum or a thermally conductive high 

MX'i^htiX^^^(D'X:\Mi(D^^ material like an aluminum containing alloy, 

^J]Wl^\^tiJ^P^.ytiy^l depend. 

li-iW}±^^^-2(DH^l,z.X'0'KMM The transmission efficiency of heat is good. 

filt#€iil#53(;itf W\ Moreover, the heat-transfer block 1 is contacted 

^W;y^^y^3it^-iy±ify^'^{z. by the biasing of the press spring 2 by the 

^'0A:by''^^y^lO^fclttiitiy solenoid controlled valve 53 with a mass 

D.y^ll(c^#^tLTV^5r,tt, flowmeter, that the subheat-transfer block 3 is 

fl(7)fe3l'^^(7)J:$^>lMS^UTV^ contacted by the input block 10 or the output 

5o ^LT. 7^— T^^icDt— i^Sl block 11 by screw cramp fixation also 

7\^f^^XM^^^ contributes to the merit of the transmission 

mm±m^i^-i^nmx^^(D efficiency of heat. 

X\ :^':^Wi^'^W:P^(D^U(DU And it can arrange heater 51 of a tape-form 

^^t'lfi^orir^is-^-^ uniformly in the whole gas transfer unit along 
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:0^^iM^BW(DAtimmi]'5 holding slots 6 and 7, depend. 
4,/^ — v^#55,KS»fESf+M It can keep almost fixed the temperature of 
fl;^^#53, ioctt/tJtS;^ r?|^#56 each part in a gas transfer unit. 
K^ti^^till^MM^^^HiiU When the thermo-couple was each attached to 
&M'^^^^^i'^tct^^. Xt] the input shut-off valve 54, the purge valve 55, 
^P3#54'T:46. 5°C. v/#5 the solenoid controlled valve 53 with a mass 
5^:45. 5°C. %WM&t\¥!WM flowmeter, and the output shut-off valve 56 of a 
#53l?49. 6°C, ttl;^^^#56 gas transfer unit and the thermometry test was 
i?48. ^''Ct\^^o{Wtltz'^^i)^^■ performed, the result which says 46.5 degrees 
htifco C by the input shut-off valve 54, and it says is 

48.7 degrees C by 49.6 degrees C and the 
output shut-off valve 56 at a purge valve 55 with 
45.5 degrees C and the solenoid controlled 
valve 53 with a mass flowmeter of having 
excelled was obtained. 

[0025] [0025] 

'^fdi.W^'fxiy^l'BLXy^Mii^W^ Moreover, it can perform easily insertion of 

P:y^3tDf*i^?t6. 7^(Dr— heater 51 of the tape-form to the holding slots 6 

yVK0^h—^51(DWARl^^^ and 7 of the heat-transfer block 1 and the 

^Lit. ±:)jt''ho:>^i^co^'(:W subheat-transfer block 3, and removal only in 

^(^t:^^. ;0^o|^i^^^^-f LT the operation from upper direction, and the 

S|i,tt;i^J:v\ t^oT, ^>"r-^>' reproducibility which requires skill is good. 

yc.^(7)a^(c:ctt97^— y^cot— Therefore, it once removes heater 51 of a 

^51^— 0.l5i'9^L. tape-form for the reasons of a maintenance etc., 

tct^X'h. ^^^''r^y:^ m twills even when it equips again, the same 

^f^;^^^^(c#btL6o M temperature conditions as maintenance before 

x^y^tT^t:— :?51(f^^>9"C are acquired easily. 

^ce<W*i)itHf#®^#53(;io Furthermore, not only in heater 51 of a 

^^Xh, ±.JjA^h(D^i^(D^'X:^ tape-form, also about the solenoid controlled 

^t^^^'C^So valve 53 with a mass flowmeter, it can desorb 

easily only by the operation from upper 

direction. 

[0026] [0026] 

iiX±t^'if&\:i^^MLfzXof(^. As demonstrated to the detail above, according . 
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MM(D:^^^^'i^^^ W^^<i:tHf. to the gas transfer unit of this Example, the heat 

WmJ)iESI+{\l'^^#53cDT:^ of heater 51 of a tape-form is communicated to 

{^^\^^tiWf±^"^^-2(DH^\z.X the solenoid controlled valve 53 with a mass 

^^^^ti^B^.-ftiy^l^jYl^ flowmeter through the heat-transfer block 1 to 

X.r'—y''^(D\i—^51(D^S^^ which it is provided under the solenoid 

S^)ic4f+{^*ffl;B^#53tc{53S$tL controlled valve 53 with a mass flowmeter, and 

5o S/c, A;'3 7 t=^y^l04oJ:U^ the biasing of the press spring 2 contacts. 

thl;^Jyoy^ll{c:>^Tf-^^;}^5|lJ>[5 Moreover, the heat of heater 51 of a tape-form 

f^:7't3y^3^:^^LT, v-^-y^ikO is communicated to an input block 10 and an 

^51(7:)#?!:;O^A;^"7Py^lOio output block 11 through the subheat-transfer 

cfct/tU;'jy^P:y^ll}c:{5ii^tL block 3 attached to an input block 10 and an 

So :i(Dfz^, i/^u-'jWyy^F output block 11 . 

(Oi:o^j:W.i\:A^^^\ ^^W'^iWi^ For this reason, even when supplying a gas like 

i"5^a^'C^tl^ the dichloro silane F which is easy to liquefy, it 

t^fftll{^fJ^^pi"5^i:;5^'C#?)o can supply certainly, without making a gas 

liquefy. 

[0027] [0027] 

%fc^ fe^y' n:y^l&I>'g(J{5S?l Moreover, in the heat-transfer block 1 and the 

y^py^ai^ioV^Td. _h:fe";0^^ subheat-transfer block 3, it maintains to the 

fii'^tifz.\^WM&. Ik^^^-f^ holding slots 6 and 7 where upper direction was 

(D-Q, 1S7.^'i^'^W\z1^ — \z}L opened up, depend. 

;^/i^b(7)^f^co<^T:g^'C#, — The reproducibility when being able to equip a 

K^^^\^X^lS,'^^\^fz.t^(D gas transfer unit only by the operation from 

S^t4t>ctv\ ZCDtzisb^ :tf7^i^ upper direction uniformly, once removing, and 
^p^gP^^D^a^cT)!^— equipping again is also good. 

ttf^ffiixSo ^fc^ Mfii)icftttf^ For this reason, it excels in the uniformity of the 

fl;^#53^, Ai:)j^^h(D^i^(D temperature in a gas transfer unit, or stability. 

^'X:^^X^^^i^zfr=ty^24, Moreover, it is attaching the solenoid controlled 

25^lf\'LX^K}i^i1^X\^^6(DX\ valve 53 with a mass flowmeter through the 

^^M^^<Di^Mt>^UXj^^f£?^ attachment blocks 24 and 25 which can be 

desorbed only by the operation from upper 
direction, operation at the time of desorption 
requires an easy and major maintenance 
space, and there is not. 
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[0028] [0028] 

^£io, mtiMM0^Ht^¥t^^^i^ In addition, of course, it can perfornn various 

^PS^i"5titDi?fi/^<, ^(Dg deformation and improvement within range 

p ^i^l5iL/cev^tB[Sf^(^j5V^T which said Example does not limit this invention 

(D^M, 3^^;5^ pjfg'efe^r at all, and does not deviate from the summary. 

tiithh^Aj'Ch^o ^J;tfi^^ For example, in this Example, it considered it as 

MM'Vlit, i>^x2—jVi/yiyY^ the gas transfer unit which supplies the dichloro 

Wi^'T^II^MM^mWtl.fci)^. silane F. 

^-i^fkL-^i-V ^^fr'trfetif!. 7^:7 However, if it is the gas which is easy to liquefy, 

y{b^>'^"^T■>'^ Hy^y^b^^ it is applicable even if it supplies other gases, 

^flllc7:>Mf$5rf^|pi~5t3<0"Cfco such as hexafluoride tungsten and chlorine 

XhM^^^^^\^.^J'yy>(D^ trifluoride. 

0fj:W,iV.(Di6^f\jti^fS:\'^%{'^\L It does not eliminate using it for a gas without 

f^ffl"f 5^<Jr^#(^i"5t)f7)'Trt^ fear of liquefying like a monosilane, either 

fS:^^o^tz^{i.Wc7^uy^i:BLXim Moreover, if the material of the heat-transfer 

{Kflft:7^^ny^3cD|4-gtj:T/U'5X block 1 and the subheat-transfer block 3 is a 

fiT/i/^^^t^PS^T ^ Wft{K2#t4 high material of an aluminum or not only an 

^7:>rftV^$tW'i?fotL(lfRl"X't3ctV\ aluminum containing alloy but thermal 

^/c, KSri(ESI+{^yjiLm^yt^P# conductivity, it is anything possible. 

tLX. WM^^^y^<D^m.^{km. Moreover, it used the solenoid-controlled-valve 

l+f\l'fl;^#53^fflv^;^c;6\ ffl;^ type solenoid controlled valve 53 with a mass 

#^-fyj^^(7)t'':3iy^57^y^^f- flowmeter as a flow control valve with a mass 

— ^/\^^^'f^(Dh(DXh-^Xi:^ flowmeter. 

cfcv\ ^ti, A;^^W#54, However, things, such as piezo types other than 

v/#55iock'0'tt5;^IIPB#56(i a solenoid-controlled-valve type and a thermal 

— Y^}:\^fz.i)^ ^ type, may be used. 

#'CfooTt>ctl ^ Moreover, the input shut-off valve 54, the purge 

valve 55, and the output shut-off valve 56 were 

taken as the air operation valve. 

However, a solenoid controlled valve may be 

used. 

[0029] [0029] 

[Wn(D9)]^\ [ADVANTAGE OF THE INVENTION] 

&.±.WL^^\^ti:Ltt^h^^i)^i'j:X,b According to this invention, it communicates the 
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heat of the heat generation means to a flow 
control valve with a mass flowmeter clearly from 
having demonstrated above through the 
heat-transfer member to which the biasing of a 
press spring contacts, we decided to 
communicate the heat of the heat generation 
means to an input block and an output block 
through a 2nd heat-transfer member, it can 
carry out the heat retention of the gas passage 
in a gas transfer unit more uniformly than 
predetermined temperature, and can provide 
the outstanding gas transfer unit which can 
supply only a required amount certainly also 
about gases which are easy to liquefy, such as 
a dichloro silane, without making it liquefy. 
Thereby, it can aim at an improvement of the 
product step stop in a semiconductor production 
process etc. 



[0030] 

\^±.-t^^ti}^X%^. 



[0030] 

Moreover, it can perform the heat generation 
means and the flow-control-valve other 
desorption with a mass flowmeter only by the 
operation from upper direction, operativity 
requires a good excessive maintenance space 
and there is not. 

Moreover, also when the heat generation 
means etc. are once removed for exchange or 
an overhaul and it equips with it again, it can 
recover the state before exchange or an 
overhaul, without being based on an operator's 
ability etc., and reproducibility, such as 
temperature conditions, can improve the 
stability of an operation of a process well. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 
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[mi] [FIG 11 

^^^^<D — 'MM^'\X'hi>:ff^i^ It is the conceptual diagram showing the 

'i^'^Wi(^Wfii^7jK-i-^^MX'h composition of the gas transfer unit which is one 

5o Example of this invention. 

11212] [FIG 2] 

if:^Wi^'^W<^f^^mX'h^o It is the perspective diagram of a gas transfer 

unit. 

1^3] [FIG 3] 

:ff^^^(^'^W.^^i^'|'f'bi^9^y^y It is a figure explaining the heat-transfer block In 

^^t^mi-^MXhio a gas transfer unit. 

11114] [FIG 4] 

M3(Dhcoi(^Wt'^M$iHMM It is the figure showing the state where it 

^^WOiti-ftc'Ji^M^Tjk-tmxh attached the solenoid controlled valve with a 

5o mass flowmeter to FIG. 3. 

[[15] [FIG 5] 

:^^^}t^'^W:^±:f7f)^h^fzM It is the figure which looked at the gas transfer 

Xh^c unit from upper direction. 

[me] [FIG 6] 

I2l2(7)t><7);^^bx— yt— ^^©19 It is the figure showing the state where it 

^Ltz'Ji^M^TFi'MXh^o removed the tape heater from FIG 2. 

[1217] [FIG 7] 

KM'MMtH'^MB.^<DV^^(Di^ It is the external view showing the heat retention 

^U.:f^Wi^^'t^MMXh^c method of the past of a solenoid controlled 

valve with a mass flowmeter. 

in^omm ] [description of symbols] 

1 {kWW 1 HEAT-TRANSFER MEMBER 

2 JfJ±/^^> 2 PRESS SPRING 
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3 

MEMBER 



2ND HEAT-TRANSFER 



4 

6. 7 

10 

11 



4 

6.7- 

10 

11 



CONTACT SURFACE 
Holding slot 
INPUT BLOCK 
OUTPUT BLOCK 



22 m-^^-i^ 

24, 25 m^y~t2y^ 



51 
53 



22 FIXING SCREW 

24, 25 Attachment block 

51 TAPE HEATER 

53 FLOW CONTROL VALVE WITH 

MASS FLOWMETER 



DICHLORO SILANE 



[Hill 



[FIG 1] 



1U 




[IDS] 



[FIG 3] 
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